Since the economic reform of the late 1970s, China has achieved a magnificent economic growth. China's socialist market economy has become the world's second largest economy by nominal GDP, reaching 10,380 billion dollars and holding a 13.43 percent share of global GDP. The dramatic growth of economy also has boosted the development of Chinese housing market. But the question remains: Is the Chinese real estate market developing in a positive way? This paper first compares the housing prices in Washington and Beijing using hypothesis test for population means and linear regression model. It is found that despite China's low housing price in early years, the average housing prices are almost the same in Beijing and Washington area. The most reasonable proposal is that the personal income in Beijing is higher. However, the data and the line chart illustrate that the opposite is actually true. Therefore, in order to further explore the reasons behind the high housing prices in Beijing, the paper then statistically analyzes a series of factors, including per capita income, limited land resources, city functions, unbalanced regional development, the influence of cultural traditions, the government policies, the structure of housing supply, and the investment demand. The last part of the paper points out the problems of the Chinese housing market by looking at the housing price to income ratio and the economic growth trend. The result shows that Chinese housing price has far exceeded common people's affordability, which has the potential to cause social instability.
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greatest superpower for the past hundred years, with a 22.53 percent share of global GDP in nominal terms in 2014, whereas China is an emerging economy because of rapid growth and industrialization and has just embarked on the path of strength and prosperity [1] .
China's incredible economic growth over the recent years has long been a hot topic. According to the histogram of the history of global GDP, China's GDP had dropped substantially throughout history (Figure 1) . In 1820, the country's GDP accounted for almost 33 percent of the world's overall GDP. However, its share dwindled drastically in the 19th century, during which industrialization swept Europe and promoted the rise of America and many European countries. The 20th century was a period full of calamities to China-civil war, foreign invasion, and disastrous central planning, which thwarted it from experiencing industrialization and dragged its economy into the swamp. Thanks to Deng Xiaoping's economic reform in 1978, China has transformed from a central-orientated economy to the current market-oriented economy and has become one of the fastest-developing countries in the world. Even though the GDP of America is more than 7000 billion dollars than that of China, many economists have predicted that China's economy will overtake America's in less than two decades [3] [4] .
The economic reforms also have generated a great influence on China's real estate market since the 1998 housing reform ended central-planning nature of Chinese real estate market and made housing purchase a means of investment to the Chinese people. According the data from the National Bureau of Statistics of China, China's real estate investment increased steadily from about 4% of GDP in 1998 to about 15% in 2013 [5] . It is clear that the housing market is playing an increasingly important role in China's economic development.
Washington and Beijing are the capitals and the political centers of the United States and China respectively. Comparing the maps of the two countries, we can find that not only the shapes and sizes of two countries similar, but also their capitals are approximately in same positions in terms of latitudes (Beijing is at 39˚55"N and Washington is at 38˚90'N) [6] [7] . Looking at the growth trend of housing prices, the per capita income, GDP, land resource, city functions, government's policies, and cultural issues of the two cities, we can find the reasons behind the high housing price in Beijing and explore the problem of Chinese housing market.
Data Analysis and Results

The Comparison of Housing Prices in Washington and Beijing
Data Overview
When we are gathering the data of housing prices of Washington D.C., one thing should be taken into consideration: most of the people who work in Washington are commuters from the surrounding Maryland, Virginia, and West Virginia. The 2014 estimated population of Washington is 7,061,530, but these commuters raise the city's population to more than one million during workweek [8] . Therefore, when analyzing the house prices, we need to also consider the housing prices of areas surrounding Washington (Figure 2) . Figure 3 shows the change trend of average housing prices of Washington and areas surrounding it from 2008 to 2014. There is still a slight decrease from 2008 to 2010, which is the lingering aftermath of the Global Financial Crisis. Also known as the financial crisis of 2008-09, it is considered to have been the worst financial crisis since the Great Depression. And the house market was one of many areas suffered. Starting from 2011, the house prices fluctuated, but the overall prices increased. The United States is gradually recovering from the economic crisis. n 2 = 7; df = n 1 − 1 = 6 α = 0.05. After the calculation, t * = 2.308182. Decision: Since the test statistic is greater than the critical value, it falls under the rejection region. Therefore, the null hypothesis is rejected.
Conclusion: This test shows that there is sufficient evidence at the alpha level of 0.05 to claim that from 2008 to 2014, the mean housing prices in Beijing is higher than that in Washington.
As can be seen from the data ( Figure 5 , Table 1 ), the housing prices in Washington area is relatively stable, with a range of $33.75 per sqft and a standard deviation of $75.085 per sqft, whereas the range of house prices in Beijing is $209.927 per sqft and the standard deviation of $13.91 per sqft. In 2005, the house price in Beijing was really low, but since 2009, it has rapidly surpassed that of Washington, and the difference between their housing prices seems to continue growing. The growth rate also shows that the housing price in Beijing has increased more dramatically than in Washington, which an idea that will be proved statistically using the linear regression model.
Method 2: Linear regression model comparing the linear trends
In order to compare the growth of the housing prices in two areas, a linear regression model needs to be found. 
Results for I
The mean comparison hypothesis test shows that the housing price in Beijing is higher than that in Washington (Figures 6-8) . Even though the housing price of Beijing is relatively low in 2005 and 2006, it has increased drastically and has far exceeded the housing prices in Washington since 2010. Figure 8 also illustrates that the discrepancies between them tends to be greater in the future. The linear regression test proves that there is a positive linear relationship between time and housing prices for two areas, which means as time goes by, their housing prices are both increasing. However, the slopes of the linear model reflect their different growth rate. 
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For Beijing, the slope b is 24.22398, and for Washington the slope b is 5.6298, which means the housing price in Beijing increases more than four times faster than in Washington.
The Comparison of the per Capita Income in Washington and Beijing
What factor has caused the tremendously high housing price in Beijing? One reasonable proposal is that the income in Beijing is also greater than that in Washington D.C. In order to prove or disapprove the proposal suggested, it is necessary to compare the distribution of per capita income for both cities. A line chart can be used to compare. (Figure 9) , it is clear that the per capita income in Beijing is far less than that in Washington. Even the minimum of Washington, 42,239.5 dollars, is six times more than the maximum of Beijing, 7176.01 dollars. The average per capita income in Washington DC. from 2005 to 2014 is $43,834.1 and income in Beijing is $4449.28, which is almost one tenth of that in Washington. The graph also demonstrates that although the wages have risen in China, China still has a long way to go before its per capita income catches up with that of the U.S. This result disapproves the proposal mentioned above that it is the high income in Beijing that results in its expensive housing price. Therefore, further discussion is needed in order to find the reason behind the high price.
Data
The Limited Land Resource Leads to the Conflict between Supply and Demand
In a market economy, the price of a product depends on the supply-demand relationship, which is also the main reason of the increase in housing price. According to the 2014 data from the National Bureau of Statistics of China, the urbanization percentage is 54.77 in 2014, whereas the percentage was only 36. 22 First, we need to calculate the y-intercept, a, and the slope, b. So the linear regression is ŷ = 34.9166 + 1.295x. r 2 is equal to 0.9918, meaning that about 99% of the response variables are explained by the linear model. The equation also reflects that the urbanization rate is approximately 1.3% each year and this trend seems to continue. If the urbanization level reaches 70%, the urban population would increase by 400 million. The conflict between the constantly expanding universe of house buyers and the limited land supply would undoubtedly result in the rising housing price.
The Reasons for the Population Migration to Beijing
Population migration refers to the movement by people with the purpose of settling temporarily or permanently in the new location. Population migration is an inevitable phenomenon in the process of social development. Generally speaking, the larger the city is, the greater the force of attraction to migration is. The following analysis proposes two reasons for the human migration to Beijing: the difference in the cities functions and the unba-lanced regional development.
The Discrepancies of the City Functions
The Qing dynasty unified China and established a centralized empire in 221 BC. During its reign over China, the Qing dynasty created an imperial state unified by highly structured central government and a stable economy able to support a strong military force. Even though the centralization ended in 1912, as the Xinhai Revolution overthrow China's last imperial dynasty, it still generates tremendous influence on China's society [15] . As the last of the Four Great Ancient Capitals of China, Beijing has been the political, cultural, and educational center of the country for centuries. Beijing is renowned for its opulent historical buildings, art treasures, famous universities, sporting events, and economic zones. In comparison, the city function of Washington lacks diversity. Many people's impression of Washington remains simple-the centers of all three branches of the federal government. This difference can be reflected upon four aspects, including economy, education, tourism, and sports.
The rapid economic growth serves as the main reason for the human migration. The economic performance of two cities can be compared through the gross domestic product. The growth rate of the GDP is found by calculating the slope of linear regression model. The difference between their economy growth rates reflects the effect of rapid economic development on population of Beijing. In most cases, people move to big cities with the purpose of more ideal employment opportunities, thereby improving their living standards. The abundance of the employment and entrepreneurship opportunities leads to the human migration. The migration increases labor supply and promotes the concentration of human resources, which then attracts investment and consumption and impels the city's economy, causing a chain effect.
Another significant factor is education. With the development of society, people gradually realize that education is a vital factor in the country's economic and social progress, and thus start to place immense value on education. Parents are willing to spending lots of money to send their children to the best colleges. Out of this concern, some people choose to move to cities with rich education options.
According to the data, six of the top 30 universities in China are situated in Beijing, including Beking University (2), Tsinghua University (3), Renmin University of China (12), Beihang University (21), Beijing Foreign Studies University (25) , and Beijing Normal University (28) [16] . Three of the top 35 colleges in America is in Washington and its surrounding areas, which are Johns Hopkins University, MD (12), Georgetown University, DC (21) , and University of Virginia, VA (23) [17]. There isn't a huge difference between the concentration of good colleges in Beijing and Washington, but what enlarges the difference in higher education resource is the total number of colleges in China and America. There are approximately 4140 universities in the United States, but only about 2286 in China. However, the population in China is about 1.4 billion, and the population in U.S. is about 0.3 billion [18] [19] . This fact results in the fierce competition among Chinese students and makes good colleges even more valuable. In addition, Beijing's university undergraduates reached around 210,000 each year. The majority of them tend to remain working and living in Beijing they graduate, which will inevitably involve with purchase or rental housing.
Besides, as an internationally renowned tourist city, Beijing has abundant tourism resources. Famous for its opulent palaces, parks, gardens, temples, and gates, Beijing attracted 257 million domestic tourists in 2014, while Washington only received 18.34 domestic visitation [20] . The developed tourist industry has promoted the economic development in Beijing by creating new job opportunities.
Major sporting events also play a crucial role in a city's economy. Beijing has hosted numerous international and national sporting events, including the notable 2008 Summer Olympic and Paralympic Games. Whereas Washington has rarely held "mega-sports events" like the World Cup or Olympics. Major sporting events can bring multiple benefits to the hosting city, which include improving the image and popularity of the city, promoting the development of catering and tourist industry, promoting employment, contributing to the urban construction, and so on. A city's reputation and popularity would largely affect people's decisions when they are choosing their residence.
The Unbalanced Regional Development
Since the open-door policy of the late 1970s, China has achieved magnificent economic growth. However, the fruits of the achievement have not been distributed fairly to each region. In the early stages of the reform, the Chinese government introduced preferable policies to coastal regions, with the aim of attracting investment from abroad. This strategy has contributed enormously to the economic growth and particularly to export industry. However, China's foreign direct investment policy has been highly concentrated in the eastern coastal cities, causing regional inequalities [21] . Table 2 is the list of Chinese administrative divisions by disposable income per capita. It can be seen that the top 9 cities in the ranking are all eastern coastal cities. Only these nine cities and Inner Mongolia have a per capita income higher above the mean, $3295. Leaders in China expected that the development of the eastern regions would ultimately lead the rest of the economy to expand. However, the spill-over effect that would promote the economy in the inland areas did not occur as they expected.
In order to control the rising regional inequality, the Chinese government put the "western development strategy" in to practice in 1998, and implemented "north-east revival strategy" in 2003. However, despite of great endeavor, the huge gap still exists. The per capita incomes of the western regions (highlighted in blue) are still very low [21] .
China's regional disparities, to a great extent, are due to the policies by central government. But it is becoming increasingly difficult for the government to control the economy, as the market economy mechanisms generate great influence on Chinese economy in recent years. Chinese leadership has paid substantial attention on the regional disparities, but further reforms are needed in order to make government's policies effective. For now, the unbalanced development in China is one of the reasons for the population migration to big cities. (Figure 11 , Table 2 )
The Influence of Cultural Traditions
China's traditional culture emphasizes the importance of owning individual housing, which is often considered as a sign of economic independence. Generally, younger generation must have its own house before marriage, which has gradually become a necessary precondition of marriage. Rental housing, in comparison, is an inferior option. What is more, the incomplete social security system made housing a proactive tool. Renting a house and then receiving the rent would bring people a sense of economic security, even though the rental yield is not high. In Beijing, the rental yield is only 2.09% for the city center and 2.33% outside city center, while its house ownership reached more than 80%, compared to 63.6% in Washington [23] [24].
The Government's Policies
The Chinese government's housing policy is one of the important factors that affect the Chinese housing market. Figure 12 demonstrates how the Chinese housing market reacted differently compared to housing market in U.S. to the 2008-2009 global financial crisis. In fact, the Chinese government's policies contributed to the fast recovery and continued growth in China's housing market. American central bank implemented quantitative easing to stimulate the economy. Quantitative easing is a policy used when normal monetary policy is ineffective. Central bank buys securities from commercial banks and other financial institutions, with the purpose of raising the value of these assets and lowering interests' rates, while increasing the money supply [25] . One of the major effects of this policy is the bubble burst of American housing market, with its housing market investment dropped Figure 11 . Map of Chinese provinces [22] . Figure 12 . The housing market investment in China and U.S. [26] .
to −25.09% in 2008. While Chinese government implemented different strategies. In terms of monetary policies, the central government lowered the interest rate by 0.81% within two month. In terms of tax adjustments, by the end of 2008 the deed tax dropped to 1%, and the land value increment tax was removed on all personal purchases of property under 90 square meters. Besides, for all first-time house purchases, the mortgage interest rate was lowered by 20% [26] . In addition, both the central government and the local governments in first-tire cities provided subsidies to support housing market, such as lowing fees associated to purchases. All of these actions may be conducive to the strong momentum that maintained the growth of Chinese housing market after the financial crisis.
The Unreasonable Structure of Housing Supply
The data from National Bureau of Statistics of China shows that the investment and supplying structure of commercial housing are not reasonable enough. The constant decrease in the percentage of affordable housing and the increase in the housing vacancy rate became one of the reasons for the high housing prices in the last few years. Many developers are interested in big apartments and luxurious houses, especially in first-lire cities like Beijing where the rich often choose to reside, causing the significant drop in the ratio of affordable houses and thus affecting the structure of commercial housing supply. However, due to the existence of a group of wealthy people who are able to purchase these expensive houses, the housing prices would only keep rising. In order to solve the housing difficulties of low-income families in urban areas, the Chinese government has introduced a series of policies with the focus on low-rent housing system [27] .
The Investment Demand
Investors have driven up property prices, in some case buying hundreds of empty houses, as they believe housing is a good investment, preferable to bonds and stocks. The saving rate in China is high. With fears of inflation and the anticipation of rising house prices, not only wealthy households but also middle class consider purchasing houses as a means of hedging and investment. According Xinhua News Agency, 62 percent of householders would choose to invest in housing market if they have enough savings. Such preference directly results in the skyrocketing housing prices in Beijing.
The Problems behind the Chinese Housing Market
Morgan Stanley, a renowned American multinational financial services corporation, once pointed out in its report that Chinese housing buyers whose personal income is less than one thirtieth of Americans' are affording the same housing price as U.S. housing buyers. The income gap may narrowed today, but it still exists. Figure  13 is about the annual housing price to income ratio between the U.S. housing market and the Chinese housing market. Based on the graph, we can see that the housing price to income ratio in China is much higher compared to the U.S. housing market. According to the World Bank's Studies, a relatively healthy housing price to income ratio should range from 3 to 5. In this case, the U.S. housing market can be evaluated as a healthy one. Whereas the homes in China are overpriced relative to the international standards. In Beijing, the ratio even reached up to 19.9 in 2014. The drastic growth of housing price in China has become a dark shadow brooding over people's heart. The constantly rising price has already exceeded common people's affordability, especially to low-income families that are in dire need of a home but are not able to afford it. This fact would ultimately affect the economic and even social stability if the problem behind Chinese housing market were not to be eased. One more thing that needs to be noticed and also emphasized is that it is difficult to actually slow the increase in housing price in China in the next few years. As long as the economy keeps a sustainable and rapid growth, the price would remain high. To find the per capita growth trend in Beijing, a quadratic regression model is found.
Method: Exponential Regression Model
For an exponential regression model, y = a * b x . r 2 , the coefficient of determination indicates how well the exponential model fits the data.
Using the data in Tables A1-A7 (Shown in Appendix), we get: a = 1039.46; b = 1.14; r = 0.9976; r 2 = 0.9954. The exponential regression is: y = 1039.46*(1.14)
x . The r 2 equals to 0.9954, which means that more than 99% of data fit the exponential model. As Figure 14 illustrates, the growth rate of per capita income in Beijing tends to increase each year. Such economic growth could only stimulate the housing market, causing the price to continue rising. Unless certain effective policies were to be implemented, the growth of housing price is inevitable.
Conclusions
Since Deng Xiaoping's economic reform in 1978, China has become one of the world's fastest-growing economies and is predicted to be one same level as the United States, which has dominated the global economy since the fall of the Soviet Union. One of the direct results of the reform is the rapid growth of Chinese housing market. The two-sample mean hypothesis testing and the linear regression show that the housing price in Beijing has already surpassed than in Washington D.C. and continues rising at a high rate. One direct and seemingly reasonable conjecture is that the personal income in Beijing is higher. However, by comparing the line chart and data, it is clear that the per capita income in Beijing is far less than that in Washington, which disapproves the proposal mentioned earlier.
A series of factors have contributed to the rapid growth of the housing price in Beijing. The primary reason is Figure 14 . Per capita income in Beijing [5] .
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the limited land resource which leads to the conflict between supply and demand. The linear regression model for the urbanization rate in China reflects the strength of population migration to big cities and then two reasons are proposed: the discrepancies of the city functions in Beijing and Washington and the unbalanced regional development in China. China's history of being a centralized empire has established Beijing as a political, cultural, and educational center. In terms of economy, the linear model is used to compare the GDP growth rate in two cities and the result shows that the GDP is Beijing growing at a rate of about 30 billion dollars per year, while the growth rate in Washington is approximately 1.3 billion dollars per year. Many people, with the hope of finding more desirable job opportunities, choose to migrate to Beijing, which in turn increases labor supply, investment, and consumption, and thus attracts more immigrants, causing an incessant chain effect. Besides, the high concentration of top colleges, the renowned tourism, and its identity as the host of many major international sporting events are all the factors that have promoted the population migration to Beijing. Another important reason for the migration is China's regional disparities, which is in part resulted from the policies put forth by the central government during the early stage of China's economic reform. This idea is substantiated by looking at the per capita income of Chinese administrative divisions.
Other factors also lead to the high housing price in Beijing, which includes the Chinese cultural traditions that emphasize the necessity of owing individual house, the government's policies that support the real estate market, the lack of affordable house for low-income families, and people's preference to invest in housing market. The reasons behind the high housing prices are complicated, but the comparison of the data exposes the problem underneath the seemingly prosperous housing market in China.
The line chart of the annual housing price to income ratio between the U.S. housing market and the Chinese housing market demonstrates that the housing price in China has greatly exceeded common people's affordability. People of great fortune are able to earn more money by investing in housing market and thus become richer. In opposite, low-income people would have no home to live, which may cause social instability. What makes the problem worse is the sustainable and drastic economic growth. The per capita income in Beijing follows a quadratic regression rather than a linear one. This result means that as long as the Chinese economy continues its growth trend, the increase in the housing price is inevitable.
There is one more thing needs to be compared-the houses that people actually purchase. Figure 15 shows the floor plan of a 1.0784-million-dollar apartment in China. The floor area is 1292 sqft and it contains 2 bathrooms, 1 living room, two bedrooms and one extra room for entertainment. Figure 16 is a 0.9-million-dollar Figure 15 . House in Beijing [28] . Figure 16 . House in Washington [29] .
house in Washington. It is 1654 sqft and has 4 bedrooms and 3 bathrooms. Comparing the numbers, it is not difficult to find that money is more valuable in the U.S. housing market. Paying the same amount of money, house buyers are able to purchase a more commodious and better-looking home in Washington D.C. Besides, there is a 70-year lease/land-use rights for commercial residential housing expires in China. After the expiration of the 70 years of land-use, the land is returned to the country, which implies the expiration of ownership of the entire building. To reapply for land-use rights requires paying an additional transfer fee, but how much needs to be paid hasn't been decided. However, in the U.S., house would become permanent personal possession once bought and could be passed down from generation to generation as family inheritance.
Even though this study indicates that China's housing market is currently facing a very problematic condition, compared with American's relatively stable and healthy housing market, what should be also acknowledged is the fact that China, as one of the most populated and fast-development countries, does have a social and economic structure that is very unusual due to historical reasons, and the gradual transition does take time to take place. However, in order to ameliorate the current situation, Chinese government still needs to take more effort to provide more positive adjustments to the economy. Compare with America, whose power is shown both by the numbers like GDP and per capita income and by people's living standard. China still has a long way to go before it could eventually have an economy that is competent on the global stage not only in terms of its rate of growth, but also in terms of its healthiness and long-term stability.
